The molecular dissociation of ferrihemoglobin derivatives.
Measurement of the dissociation constants of ferrihemoglobin by light scattering indicates that the quaternary structure is altered by the type of heme ligand. Fluoromethemoglobin and aquomethemoglobin, high spin derivatives with weak ligands, have tetramer-dimer dissociation constants of 80 and 50 muM, respectively. For low spin cyanmethemoglobin the dissociation constants were 1 muM (pH 6.0) and 3 muM (pH 9.0) under the general conditions of 0.1 ionic strength and 25 degrees. Of the ferrihemoglobins studied, alkaline methemoglobin (pH 9.0) has the lowest dissociation constant (0.2 muM). Dissociation constants of mixtures of alkaline and fluoromethemoglobin were significantly higher than that of the alkaline form alone. At pH 9.0 the 55 and 78% fluoride-bound derivatives had tetramer-dimer dissociation constants of 0.7 and 2 muM, respectively. The cyanmethemoglobin quaternary conformation was found to be less affected by pH than the fluoromethemoglobin and aquomethemoglobin conformations. Measurement of the dissociation constant (0.2 muM) for aquomethemoglobin-inositol hexaphosphate indicates stabilization of the tetramer by this organic phosphate. The extent of stabilization by inositol hexaphosphate does not appear to be that found for deoxyhemoglobin as suggested by Perutz (Perutz, M. F. (1972) Nature 237, 495-499) even though inducement of higher spin and iron-heme plane displacement may occur.